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1 ^ 



An. analytic loj»lco-mathematical model shows hq^ 
socioeconomic benefits to hlfeh school attalners'^ 
decline and how thfe* liabilities to non-a ttalners' 
Iticrease as the percentage of 17-i8 year old^ * 
graduating from high school increases toward 100%. 

model offers explanatory evlder^ce for the 
stabilization of the nat ^.onal, high school graduation 
ratio at 75% since 1965^ vhy educational policies , 

4 

^ aimed at IVicreaslng . this ratio are llkqly to be ' 

countGr-product;lve» and why this ratio Is unlikely., 

tp change In the near future. The model is based 

upon a distributive theory of educational systcwns. 

v 

and is one of a class oi general models. 
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TOWARD A GENERAL MODEL OF^T^E SHIFTING BENEFITS 
AND LIABILITIES OF EDUC7\TlONAL ATTAINMENT^ 

by Robert H. Seldman ' ' • 

* ' ' . . . ■ • 

This paper seek-s to show how the size of the educational . systenf af- ^ 
fects the social benefits and liabilities of ecfucational ?ittaininent. In 



Part I» I utilize certain principles of the logic and behavior of the 

educational system (qua system) to buil.d a "theoretical basis. for .the 

logico-mathematical model developed in Part II. In Part III, I discuss 

I 

the results of the model, some implications for educational ;pol iqy, and 



suggest an agenda fjr future research, including th^ creation of a general 
model of the shifting benefits and liabilities of educational attainment. 

} • . 

I ■ , . . 

THE EDUCATIONAL SYSTEM ' ' ^ . 

■ . 

It is possible, and quite likely, to leave School ih the middle of 
the eighth grade in WinfieVd, Oregon, and* to enter the same grade tn 
Beaumont, Texas, aijd find nearly identical curricula, proce^lures, and 
facilities. It is clear 'that some kind, of system exists. I distinguish 
betweenr a system of education , which encompasses all of the many ways a ^ 
society; educates.>and socializes its youth, and an ^e ducationa l -system, 
which satisfies the primary and secondary properties described below. 
Educational systems are usually ^und in societies whtch establish Spe- 
cialized institutions to carry out educative and social functions. 2. . 

The educational system's primary features are threefold. First, the 
system is composed of schools and colleges. But* not all schooTs and col- » 
leges'. Second , these school's and colleges are related by a "medigm of 
exchange" which includes those certificates, degrees, diplomas letters Vf 



/■ 



- - ■ .■ ■ " \ 

, reconmendatlon and. the like, which allow persons to feave any level of 
the system In orte* locality and enter the same level in another. They are 
all instruments t^y which activities carried out in one place can be recog- 
.nized and "exchangel" for similar activities of school or college in 
some other place (a kind of common coinage), "third , by "educational 
system/" I mean those sohools and colleges that are connected* by a medium 
of exchange and that are arranged by the Principle of Sequence. This 
principle, states that these schools and colleges are organized inta^levels 
so that if a person has attained (i .e. .completes) level n, then he or' 
she has attained level Hi-l , but not necessarily level N+h This princi- 
pl% allows us to speak of persons progressing through the. system and ap- . 
pears to be a necessary property of an^' educational -system due, in. part, 
to differing l-evfels of skill accomplishment, knowledge acquisition,, and 
cognitive development Of i ncf i v i duaj s . Completing a level of the educa- 
tional system is what I mean by educational attainment at that level. . ' 

In addition to these primar>pelements , the educational system has \ 
three secondary or derivative pri^erties. The system wiTl have a definite 

size, a system of control ^and wil V Create. a distribution of educational 

. , >i 1— — ~ — — — 

goods and second-order educational goods. Since the perspective for the 
following analysis is a. di stribuDi ve. one, which includes the notion of 
systemic size, I shall not consider the system of control. 

Every society makes some arrangement for the distribution of it>^; 
goods (benefits). The educational system distributes epiucatipnal 9 Q pd / 
such. as knowledge, skiMs, and certain kinds of tasjte. In additipn to 
:hese goods, the educational system distributes their surrogates, called s 
\^^S:^^i9S^JLJ^9^_^ such as grades, di plots', and certificates. Some 
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persons, ^ecause of their greater ability (however U is definecl within 
the system), tenacity, and acuity of choi(je, will cjome to possess a larger, 
share of educational goods than other persons. ^ If it is. the case that 
120J]i«A4CAtJoiia^^^ such a s i ncome , ea rn i ng Ojipor t un i 1 1 es , and 

status are distributed by the Socioeconomic system ^ tt>e>basis of the 

I 

distribution of educatiorial goods (through, the instrumentality ^ second- 
order educational soods), then ^there exists, a normative^principle that 
links the educational and socioeconomic systems. ^- ,> • 

This normative principle states that "those having a greater sliare 
of educational go^^ds merit or deserve a greater share of noti- educational 
social goods.." The power or strength of this normative principle can be 
viewed. as a function' of the siie of the educational system. For the pur- ' 
pose of this analysis, s-ize i^ taken to be the attainment ratio (one of 
eight modes of systemic growth) at the twelfth level of the system:, the 
percentage of 17-year-olds obtaining the high school degree. The systemic" 
principle* described below hold, however, for any level of the educational 

« 

system. • • ♦ ; 

, When the system is small (e.g., 10% attainment ratio)^ th^ socioeco- 

• • • 

■nomic rewards of ^attainment are likely to be quHe hegl igible. The higjj/^ 
school dipfoma is not likely to be used as a screening prerequisite for 
job entry, for example. / In the eggregate, high school aittainers do not 
monopolize economic opportunities simply because' of attainment. Thus, 
the strength of the normative principle is low; 'frj addition, to.be-a 
high scho61 dropout wh^n 90% of your alge-cohort drops out presents no ; 
serious personal or. Social problem. 

As. the «ize of the educational system increases, the strengtth of 'thi 
ntfnnative principle also increases; in part, because employers ^egin to/ ^ 
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utilize high school atta-inment ai a selection.criterion. There are.' how- 
ever, systeniic constraints on the strength of thfe principle. When all 
17-year-olds attain the high school diploma (lOOX attain^hent ratio), then 
its mere possession cannot guarantee any socioeconomic advantage. This 
is due to thiutau to logical Law of Zero^Correla'tion. which is necessarily 
true at any level^ Of the educational system where the attainment ratio is 
100% (or 0%). Th*e law states 'that: "There is a point in the growth of 
the system at which there is no longer any correlation betweeh educational 
attainment -and either the distribution of educationa-l ly relevant attribute 
in the population or the distribution of non-educational s6c,iaV goods or- 
dinarily associaj^d .with educational attainment." 

It is important to note that this law makes a logical claim, not an* 
empirical one. In order fpr there to be a correlation between any two 
variables, both, must be distributed i|;> the population under consideration. 
If orfe of these variables Is uniformly distributed, no correlation can 
occur.. For instance, a society could not distribute. any' of its goods 
based upon eye. color if everyone had brown eyes. Thus, an empirical 
claim is not only unnecessary, but inappropriate. It is equally impor- 
tant 'to note that the law^makes a claim about educational attainment and 
not about educational achievement, which is another matter altogether. 

• One corollary of the Law of Zero Correlation, the Law of Shifting 

• ' . * ^ ■ ' ' 

Benefits and Liabilities, assures that, high school attainment vrlll have a 

'^^Ulljng, social . value and that, concomitantly, failure to attain the 

■ * J 

high school di(51oma will have an increasing soc'ial .liability, as the high 
school attainment ratio moves toward the zero correlation pofnt. Thus, 
as zero corre1atiT)n is approached (at 100%-attainn)ent). the social benefits' 



associated with hi^gh school attdinment decline, and the social liabili- 
ties of nol-attainm^nt increase/ These notions are illustrated in Fig. 1. 

In Fig. 1/ the horizontal *axis represents 100 years of time, The 
soli.d line, "High School Attainment Ratio," represents the assumption 
that the educational system grows,at a uniform rate of 10% per decade. 

. The dotted curve, "Social Benefits of Attainment,*' represents the strength * 
of. second-order educational goods in 'securing non-educational social goods. 
At poifits A and B, thi's strength must %e zero, due to the Law of Zero 
Correlation. These two points are Conceptually derived, although the ^ 
actual shape of the benefit curve is a contigent matter. As the attain- 
ment ratio ^Increases from zero to 100%, the benefit curve rises until +t • 
peaks 'and then declines to 2ero. This illustrates the power of the 
normative princip-le increases and then decreases, although the personal 
-and social belief in it (i.e., the efficacy of educational attainment)' ^ 

" may remain steady. * ' . 

T-tie other side of the benefit/ 11 ability coin is the social liability 

• associated with" systemic growth. The dashed curve in Fig. 1, "Social- 
Liabilities of Attainment,"- represents the conjecture that at the lower 
attainment ratios, not having a diploma is not a serious problem. How-, 
ever, as more and more of the age cohort attain the twelfth level, non- 
attainment tiecomes an increasing l.labTlity. Even though the benefits once 
associated with 'the high School diploilb begin to decline, the liabilities 
of, not .havino it. increase. ' The precise shape of this liability curve ^ 
is a contingent matter* i. that it rises is the point I. wish' to make. 

. Figure 1 exposes ^ peculiar paradox. As zero correlation is approached, 
the social benefits- once associated with high school attainment decline and 
the isociai liabilities of non-attainment increase. Where high school 



attainment was once a highly bought after good, It now becomes a necessity 
to be endured, wfiere school leaving was onc« a poss1-bl6 and viable con- 
sideratlon. it now becomes an evil to be avoided at all costs. These 
shifting benefits and 1 iabil i ties, make high scliool attendance and attain- 
ment Increasingly compulsory In ways that were surely never meant to be.^ 
The personal and socia'l consequences of such *-5ttuat ion can be^devmatlnc 

n 

it. 

' * , AN AGGREGATE MODEL OF THE SHIFTING BENEFITS 
AND LIABILITIES OF EDUCATIONAL ATTAINMENT-. 

It is of some interest to illustrate the systemic principles of 
Part I with a logico-mathematical model. This model can help to deter- 
mine whether inflection points exist in the two curves of Fig.'.l andi!\ if 
they do, just where they are located. The- model will also help us get at. 

IDeajTUvg. of the "intersection" of these two cOrves. Although ^t is 
possible to' determine the shapes of these two curves using empirical 
data. I use logico-mathe^tical data (data which are derived deductively 
from the properties of a particular mathematical distribution) to extend 

» 

the conceptual analysis of Part I. 

>My approach to the model is illustrated in Fig. 2: Suppose that we 

divide the population under consideration (e.g., all 18- to 24-year-old • 

male?) into those who have attained the h*igh school degree (but who have 

not gone beyond level 12) and those 'who have not attained the degree. The 

normative principle s^u^gests that att'ainers monopolize the upper portion 

of this-dU4*^1bution, but not, I suspect, when the system size is smaller 

than 35% -high school attainment. As the attainment'- ratio increases, 

> * 

line X-X moves ciown, and tha-median value of the social benefits for the - 
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retainer group defclines. Similarly, the median value*of the social 
■ ber\efits for the non-attainer group declines, which is to sa^ that the 
liabilities associated with non-attainment increase. ~ • • 

A conventional atnalysis of this situation is to .consider whatever 
is gaitted'by attainers to b^he' magni tude of' the liability experienced 
by the non-attainers . If, for example, in Fig. 2, the median income of 
the attainer group is 150% of the median income of Jhe^non-attainer group 
(at 40% attainment ratio), then the benefit to the- former group is 50%, 
ar^ the liability to the latter group (in foregone income and earnings 
opportunities, etc.) is 50%. This kind of analysis, however, tends to 
obscure a full view of the shifting benefits and liabilities of educa- 
tional "attainment. ■ r 

There is another way to view this matter, on^which better Illus- 
trates the phenomena discussed in Part I. If we first find the "difference 
between the median benefit "bf the attainer ||r%up and the median benefit 
of the entire population .under consideration, and do the s.^me for the - 
non-attainer group, then the difference between 'these two grand mecflan. 
dispersions is a measure of the relative position of one group with re-^ 
spect to the other. - 

Tj)1s approach can now be rendered into a lo^ico-mathematical model. 
The aggregate model rests upon three idealized assumptions: 

1. Non-educational social benefits are always normally dis- 

tributed in t^e population under consideration and a .change • 
in the high sdhool attainment ratio does not affect the 
normal shape of this distribution. ' - 

. 2. V/ithin this normal distribution, we can identify high ; 
• school attainers and non-attainers. 
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3. Society allocates its social benefits in such, a way that ^ 
those who attain the high school diploma monopolize the 
upper end' of the normal distribution. , • 

The. first assumption, which fixes the overall shape of the distribu- ' 
tion. offers a particu-lar view of distributed justice. .It could be said ^ 
tKat this type of distribution reflects some normally distributed attribute 
or attributes in the population under consideration. For instance, i/is 
thought, in some quarters, that }Q is normally distribute in the general 
population. Assumptions two and three tell us that we can identify the 
attainers and that they can be found, as a group, lumped at the upper ^nd ' 
of the distribikion. TheJ^hird assumption represents an overly rigid' 
meritocratic society. However,. k will suffice for rtow to Illustrate the 
points' made by the aggregate model-.' 

Thes6 assumptions are realized in Fig. 3, which is a normal distribu*^ 
tion in standardized fornt having a grand mean (y ) ot zero and a standard 
deviation *(o) of one. Each asymptote is truncated, for computational 
purposes, at 3.9a from the mean, resulting in a loss Of Q.26% of the to- 
tal population under the curve. The high school attainment ratio (((.) is 
represented by the shaded area under the cuV-ve. This is the -proportion 
of the total population under consideration that has attained the high 
school diploma. .The median value of "^the social benefits of this group 
is p . The unshaded portion under the curve is the proportion of the to- 
tal population that has not attained the high school degf-ee {D and ifi 
equal to l-<^. The' median value of the social benefit for this group Is 

» r 

^ Note that p and pj change as '(^ charfges. ^hen (<. = 0, u- = p . When 
♦ approaches its l.imit ofl,'p" approaches p , and pj approaches -3.9a.' 
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We can calculate the values of p and ur for the valuet of ^ (p and 
are always measured with respect to the grand median, p ). A sample cal- 
culation fpr ^ - .30 (30% atta-inment) is shown in Appendix A and illus- 
trates th^ ca>cul^tion proceclure. , ^ 

Table 1 shows the values of p^- and p-, their differences and their 
rates of chang^ with respect to themselves," for values of ^ ranging from - 
.01 to .99. pVgure 4 fs a plot of p and p- by Figure 5 Is a plot of 
the rate of chanVV.M^liy .K and Fig. 6 is a.plot of the r«te of change 
of M- by- <^.* . ' ■ 

Model Analysis ' '^"^ 

If we think- fif such social benefits as income, salary and wages, 
then a conventional supply and demand anaVysis tells us that as the sup- ^ 
ply of high school graduates increases, the relati v«L^soc1al benefits 
realized by these graduates, with respect to those with no high school 
degree, will decline (given a constant market demand for attatners). 
This is just what happens in the aggregate model as ^ gofes from .01 to 
.50 (see Column 4 in^ble 1). However, in 'the model , as the attainment 
ratio exceeds §0%. the relative advantage of the ^attainers X)'vQr the non- 
attainers increases.* See Fig. 4. 

- These latter results of the model are consistent witkcertain em- 
pirical findings. Time-series U.S. Census data for 18- to 24-year-old 

♦ 

males Yrom 1939 (when the high school attainment ratio was 50%) to 1975, 
display this very phenomenon.'* And a U.S. Senate report (The Mondale 
Committee Report) examining the incomes of 24- to 34-year-old males ex- 
pressed surprise at the "p^adox" of increasing relative income for high 
school attainers over non-attainers. ^ * It appears that the aggregate model 
adequately Illustrates aspects of the-L^w of Shifting. Benefits and' 



Liabilities and its logico-mjithemat.ical results, seems' to be somewhat con 
sistent witff certain empirical data»^ • ' 

For- educattonaT- policy purposes, It-is of Considerable interest to 
deteat any ijaflectlon points in the- curves shown in Fig. 4. These point 
migfit. indicate sensitive aspects of systemic growth that are candidates 
for, infl uence by educational policies. 

Figun? 5 is a plot of the rate of decline of the social benefits of 
a^ttainment generated by t/\e model. Note that after ^ ^ .20, the median 
value declines at a fairly constant rate until the high school attain-" 
ment ratio reaches 50%. At this point, in the growth of the educational 
system, the rate of decline increases and begins a very steep ascent at 
75% attainment. , . 

Figure 6 is a plot of the rate of decline of the non-attainer group 
median va-lue. of social benefits. Here the median decl ines, at'a decreas- 
ing.rate until 75%,'attainment when the rate begins to increase and then 
increases sharply at 80% attainment. 

Thus,"the two curves in Fig. 4 can W said to contain inflection 
points which occur at the point in systemic growth where t>e liigh school 
attainment ratio is 75%. That these inflection points both occur at 75% 
attainment su^^sts an answer tw the^ question: What is the meaning of 
the "intersBCtion" of the benefit and liability curves in Fig. 1? The 
two curves do not actually intersect-^they have different vertical axes-- 
but the intersection shown in Fig. 1 illustrates their interactive ^ ffect 
quite nicely. We can view this "intersection" as an equilibrium point in 
the growth of- the system beyond which it no longer pays (in aggregate 
social benefit terms) to finish high school but is quite a serious social 
disaster not to do so. IhU paradox or double bind makeS it difficult to 
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see SM^t how "th^attalnment ra^lo.can move much J|byond 75%. It is Intep-* 
esting-^O' note th*t the U.S.: high school attainment ratio has remained 
conjftant at abou^ 1S% since 1965.^^ W 

' III 

TOWARD A GENERAL MODEL AND THREE POLICY "CONS I DERATIONS - 

* ' ' The Model 

The results- of the aggregate irtodel, developed in I'art II reflect the 
systemic principles discussed in Part I and s^eem to coincide with, certain 
empirical findings. Although the model (and principles) is '^eneralizable 
to %\y systemic level, to any second'-order edifcatiohal good and to any 
non-educational socia-l good, it does have its Hmitations. 

It' is unreasonable /tb apply the model at the lower attaintnent ratios 
since it is thought that high school attainers do not realize sociaT bene- 
fit advantages- over non-attainers when the system size is small. While I 
have no solid grounds' to judge., my hunch is that the model reflects the 
situation after 35% attainment. The precision of this number will have 
to be determined on empirical grounds. 

The assumption that' social benefits are normally distributed over 
^changing attainment rates reflects a particular ideal of distributive 
justice. There arre other distributions reflecting other notions of jus- 

♦ 

tice that could .be candidates for analysis. 

The third assumption reflects an extremely meritocratic -society. 
This condition cah be relaxed, «ind a measure of the extent to which a 
society- is meritocratic (a meritoa«»^t'ic parameter) c^h become a variable 

v.. 

in the analysis. 

The aggregate model can be thought to be one of a class of ideal. 
' models, each reflecting a pa.rticular notion of jUstice which could include 

14 



•varying values of the meritocratic parameter. These jnodel s coulcf be used 
a$ benchmarks against which to compare (in a quantitative way) empirical 
departures fromideaVs. For? example,' despi'te the a'bove model J imitation, 
how is it that some of the model's results appear to coincide with certain 
empirical data? . * 

, The aggregate n^del represents a fir^st step, albeit a crude one, 
toward a general logico-mathematical theory, of the shifting benefits and 
liabilities of educational attainment. 

■ 

Policy Considerati on 
American educational policy has, for the most part, been preoccujried 
with the beneht side of the benefit/liability coin. An extremely unjust 
and punitive situation has arisen for those who, for one reason or another, 
do not complete hi^h school. A .policy with the goal of Increasing the 
high school attainment ratio might have been a reasonable one >when^ the 
system was small, but is a dysfunctional one now that the system is large. 

* ** ' ' • 

This raises the intriguing question of whether there might be ari optimal 
size for the system. 

According to the systqmic principles considered herfe, attempts to 
reduce educational ineqgality by Increasing the high school attainment 
•ratio from its present level, of 75% will fail to reduce socioeconomic in- 
equality.* The very opposite of the intended results will occur. One 
possibJe way around this obstacle is to push the attainment ratio to 100%, 
where zero correlation at the high school level sets in'. Thus, it can 
be argued, educational equality will be achiev,ed, and the high school^ 
diploma will no longer be the basis for the distribution- of non-educatVonal 
social goods. 

12 . ' 
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^i-eavirig^ide the meaning of "educational equa-lity," this approach 
has- two- significant pitfalls, hrst^ the syUenv had better: r^ach 100%, 
high school attainment very rapidly in order to minimize the' hardship 
that will have to be endured, by the decreasing percentage of non-attainers 
It is difficult to see how just such a manuiev^r can be iccompl'ished with- 
out substan^ialj^/ffering. In addition, ever since t^e "dropout" problem" 
became a problem in the late 1950s (When the high school attainment ratio- 

hj^he^ than'it had ever b«en. previously ) , great effort has been ex- 
pended to advance the ratio. These efforts have met with very Tittle 
success. 

^ Second, even if 100% high scl;iool attainment could be achieved, the 
original inequality problems would remain unsolved— they would merely be 
shifted to a higher level of t^e educational system. If the normative 
principle persists, then the distributional instrument will shift to the 
postsecondary level of the system < the next higher -level accordirtg to th^ 
Principle of Sequence. It can be argued that this phenomenon, despite 
the current 75% high school attainment ratio, is'already beginning to . 
manifest itself at th^ college level. 

Since the postsecondary level of the' system is, for the most part, 
selective (one does not only choose to go on beybnd high school; one is • 
chosen), enormous' pressures to alter this selectivity principleWi 1 1 appear 
Some of th§ results of these already occurring pressures are manifested 
today in the rise of non-selective junior Colleges. They operate, it 
can be argued, as a 'kind of "safety valve" for the selective part of the 
system. . / • , 

Another possible policy alternative is to reduce the high school 
attainment- ratio to 55-60%. This is the point', in the growth of the 
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tional systeni where the^cteclln^ in the social benefits .of Ivltainment- 
^dnd the precipitous rise ih the ibcial'l iaM fities of .non^attairtift'^nt 'ire . 
. thought to begin ^ Jn^tbinkiiig about such. a. pel kys careful constderation 
sh6u>d |e given for the provision of ai»ple opportunities .for all trcpn- • 
tinue tfielr education (i.e., pursue learning). .. Such a policy must avoid 
an inequitable distribution of 'the non-attainers on the basis of class, 
racei anci ethnic backOround. " , 

^ This kind of a policy, along with its accompanying constraints, 
rtight not (>ain much political support and would, I suspect, prov^iffi- 
culf to \iplement. Nevertheless, such a policy is al ready being carried 
out to 'a certain extent' by thp present movement' towards competency-based 
curricula. Ij competency: achievement (not attainment) levels are en- 
forced, a'sii^able proportion of thpsfe who now normally complete high 
school may never do so, And a 1 arge^ percentage of this group wilMUely 
be composed of perions from lower socioeconomic groups. This state of 
affairs seems herdly an adex^uate solution to the problem of inequ^ali ty 
of socioeconomic opportunities. ^ 

So far, I have bcQn coMdering policies which assume the continued 
presenc^^ of the normative principle. The abandonment of this principle 

be the^most efficacious, but politically and socially tlaejnoit-jcU^-^ 
ficul^,S?^ to reduce educationefV and^ocioeconomic inequ^ity. Americans 
•seem tp have an almost religious faith in the efficacy*of educational at-' 
tainment. If educational a ttainm^t is no longer tfn instrument for the ' 
distribution of non-educatiohal social 'goods, then perhaps education 
could once again' be pursued for .the benefits that are intrinsic in the 
educational* goods themselves aiyd not for the socioeconomic advantages that 
disappear with ever increasing rates an^ levels of attainment. 
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^ Such a move woulcj mean the abandonment of the illusioh that ,th^ 
educational system is a solutiort to almost every social ill. It is not 
clear to me just what new instrwiient^,for the distribution of. social 
benefits would spring up or how one would judge their desirabil'ity as a 
replacement for educational attainment. 

The three policy alternatives considered above^are certainly not 
exhaustive anrf deserve a more detailed and thorough consideration than I 



haye been abl 



provijie in this brief paper. Each, I beli,eve. h^s wide- 
ranging polibMaJ and social consequences, and eaA offers great challenges 
for policy arillysis.' In addition, these policy alternatives provide a 
context within whteh to examine fundamental societal goals and to confront 
the vitBl issue of social justice. 

A general hiodel of the shifting benefits and liabilities of educa- 
>ional dJ:ta1nment-.-wie in which'assumptions , principles ..and parameter's 
may be altered--might be of great value in the exploration of these^/^1- 
ternatives and other educational policies. 
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' * ^ * • . . ; 

SAMPLE CALCULATION OF TH^ MED/aN VALUE OF THE S'OCIAL 
BENEFITS F/OR H^^H SCHOOL AtTAINERS AND NON-ATTAINERS ' 

Suppose that the attainment ratio stands at 30% (see Fig. A-1). We 
• know that the attainer group monopolizes the social benefits ranging In 
value from 0.525o \:o 3.9o.8- The median benefit for th.is groufi is thus 
- 1,0370." This is. the point under the ^ portion of the total curve 
where one half of the high school attainers (i.e., 15%) lies to the right 
and where the other half lives to the pjft. 

The median sociaT benefits for the remaining '70% of the tdtal popu- 

f 

lati^ (i.e., the non-a^^ainer group) is = -0.385a: This is the point 
under^ the \ portion of the total curve where one hfilf of the high school 
non-attainers (i.e., 35%) lies to the right and where the other half lies 
to the left. 

These median social benefit values are derived from the standardized 
normal distribution, which represents a particular normal distribution of 
social benefits. If jit turns out that, for this particular normal dis- 
tribution, the median of the total distribution is $8,000 with a standard 
deviation of $2,500,' we can easily calculate the med.iSns (in dollars) of 
'the attainer and non-attainer groups. 

AttaiTier Group Median: $10,593 = $8,000 + (1.037 x42,500) 
Non-Attainer Group Median: $ 7,038 = $8,000 + (-0.385 x $2,500). 



TABLi. 1 



MEblA*< SOCIAL BENEFITS. THE'I#§IFFERCNCES,^ AND THEIR RATES OF CHANGE 
FOR ATTAII^ER AND NON-ATTAINER GRt)UF*S BY HIGH SCHOOL ATTAINMENT' R!AT 10 



(1) 
Size »f 

Attainment 
Group (♦) 



(2) 
Attainer 

•Group 
'iVdian (u ) 



(3) 

Non-Attainer 

Group 

Median. (p-) 
/ ♦ 



(4). 



(5) . 
Rate*Of 
Change' 



. (6) 
Rate of 
Change 



0.01 


. 2.575 . 


' -0.012 


2.587 V 


• 


% 

4.2500 


0.05 


.1.960 


-0.D63 


2.023 


0.2388 


0.10 


1.645 


-0.126 


1.771 


0.1607 


1.0000 


0.15 


1.440 


-0J89 


1.629 
T.536 


0.1246 


0.5000 


0.20 


1 .283 


'0.253 


0.1090 " 


0.fl386 


0.25 


1 . 1 50 


-0.319 


1.469 


0.1037 


0.2609 


0.30 


1.037 


. -0.385 


. 1.422 


0.0983 ' 


0.2069 


0.35 


0.935 


-0.454 


1.389 


- 0.0984 


" 0.1792 


0.40 


0.842 


'0.524 


1.366 


- 0.0995 


0.1»542 


0.45 


0.755 


-0.598 


• 1.353 


0:1033 ' 


0.1412 


0.50 


0.675 


-0.675 


1.350 ' 


0.1060 


0.1288 


0.55 , . 


0.598 


.-0.755 . 


1.353 


0.T141 


0.1185 


0.60 


•0.524 


-0.842 ' 


1 . 366 


0.1237 


, . ' 0.1152 


0..65 


0.454 


-0.935 


1 . 389 . 


0J336 

L 


0.1105 


0.70 


0.385 


-1.037 


-/l.422 


0.1520 


0.1 09T 


0.75 


^ 0,319 


-1.150 


/ 1^.469 


0.1714 • 


0.1090 


0.80 . 


0.253 


-1.283 


. 1.536 


0.2069 


0.1.157 


0.85 


0.189 


-1.440. 


1.629 


. 0.2530 


0.1224 


0.90 


0.126 


-1.645 


1.771 


0.3333 


0.1424 


0.95 " 


0.063 


-1.960 


2.023 


0.5000 


0*1915 


0.99 

1 


0.012 . 


-2.575 


2.587- 


0.8095 


0.3^38 
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^ Cnlfl fZ'J^l V'^JVl^ bnd a Hypothetical Uniform 

Growth L n6 of the High School Attainment Ratio (adapted from 
Green with Eric^en and Seidman, op, cit.. Figures 6.1, 6.2, 
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Figure 2, 



Distribution of Social Bene/its for High School Attainers and 
Non-Attainers: The Aggregate Model Approach 
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Social Benefit? 



Standardized Normal. Curve for the Distribution of Social Benefits 
U = high school attainment ratio; ^ = non-attainment ratio; ^ 
M^v= 0 = grand median = median social benefit for attain^r 
group; m.^ = median social benefit for nonrattainer group; 
o ■ 1 « standard deviation). 
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High School AttSlnmerlt Ratio {^) 



Figu»:e 4. Median Social Benefit of Attainer Group (m') and Non-Attainer 
' Group (m-) by High School y\tta1nment Ratio (<^) 



(from Table 1, Columns 2 and 3). 
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Figure 5. Rate of Change of Attalner Group Median by High SchoQl Attainment 
Ratio (from Table 1, Column 5). 
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Figure 6. 





+■ 



20.00 



— I 

40. CO 



■fit 



4- 



60.00 



80.00 



H 

100.00 



High School Attainment Ratio (%) 



Rate of Change of* Non-Attainer Group Median by High School 
At^fliinment Ratio (from Table 1, Column. 6). 
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Sample Standardized Normal Curve for the Distribution of 
Social Benefits Where the High School Attainment Ratio is 
30^. 
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FOOTNOTES 



Many of the ideas presented in Parts I and III of this paper are 
given a much more detailed and Complete description in Thomas F. 
Green, with assistance of David P. Ericson and Robert H. Seidman: 

Predicting the Behavior of the Educational Syotem» Syracuse Uni- 
versity Press, New York, forthcoming June 1980. 

I have borrowed freely from this work and, therefore, make no 
reference to specific parts of it in the text of this paper. The 
quote on page 4 can be found in Chapter 6. I am grateful to have 
had the opportunity to collaborate with Gree»-and Ericson. They 
are, of course, not responsible for any shortcomings of this paper. 

* •>• 

Thomas F. Green argues that educational systems first began to 
emerge in the early years of this centry. See "linages of Education 
in Kyklios Paideia^** Proaeedings of the National Aaademy of E<^uaa- 
HoHy vol. 3, 1976, pp. 109-149. ^ The American example might just 
be a system that has reached or is reaching, maturity. 

Schooling is compulsory because it is universal , not universal be- 
cause it is compulsory. It is variable attainment ratios and not 
x:ompuTsory attendance statutes that compels school going. See 
David P. Ericson and Robert H. Seidman: "Compulsory Schooling 
Without Compulsory Attendance Laws: Reflections on the Behavior 
of Educational Systems," Proceedings of the Philosophy of Educa- 
tion Society y 1978, pp. 316-324. 

This is a view that is in sharp contrast to the revisionist 
.version (Samuel Bowles and, Herbert Gintfs: Schooling .in Capitalistic 
America, Basic Books, New York, 1976) and to the historical explana- 
tion offered by David Tyack ("Ways of , Seeing: An Essay on the History 
of Compulsory Schooling," Harvard Educational Review, 46, August 1976) 



* U.S. Bureau of the Census: Decennial- Census Reports for 1940, 1950, 
1960, 1970; Current Population Reports, P-60, nos. 85, 90, 92, 97, 101 

Henry M. Levin, et al.t The Costs to the Nation of Inadequate Educa- 
tion. A Report Prepared for the Select Committee on Equal Educa- 
tional Opportunity of the U.S. Senate, U.S. Government Printing 
Office, Washington, D. C, January 1972. 

The systemic principles and the results of the model provide a con- 
trasting systemic explanation to Lester C. Thurow's extrasystemic 
hypothesis. See "Measuring the tconomic Benefits of Education," in 
Margaret S. Gordon, ed. , Higher Education and the Labor Market, 
McGraw-Will Book Co., New York, 1974. Also see "Education and Eco- 
nomic Equality," The Public Interest, no. 43, Spring 1976, pp. 66-81. 
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The model and systemic principles also offer a complementary 
explanation tb Raymond Boudon's partly systemic, but also logico- 
mathematical . nwdel . See Education, Opportunity, and Sootal In- 
equality, John Wiley & Sons, New York. 1974. Also see "Educational 
Growth and Economic Equality." Quality and Qt^ntity, 8. 1974. pp-. 1-10. 

7. National Center for EducationaKStatlstics : Digest of Educational 
Statxettc^s 1979, U.S. D^partraer^ of Health; Education and Welfare. 
U.S. Government .Printing Office. Washington. D. C. 1979. Table 60. 
p . 63.. 

_ N .. . , 

8. M. R. Spiegal: "Areas Under the Standard Normal Curve f rom 0 to Z." 
Theory and Pvdhliha of 5tattstt<?f|.>1c6faw-Hi 1 1 Book Co.. New York 
1961 , p. 343. * ^ , . * ~^ 

My thanks to Daniel R. Tobin for his suggestions concerning the 
standardised normal curve. 
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